Differential selectivity of cholinephosphotransferase and ethanolaminephosphotransferase of Tetrahymena for diacylglycerol and alkylacylglycerol.
The glycerophospholipids of the ciliate protozoan Tetrahymena thermophila differ greatly in their content of alkylacylglycerol with phosphatidylcholine, phosphatidylethanolamine, and 2-aminoethylphosphonolipid containing 60, 4, and 53% glyceryl ether, respectively. This difference is achieved by differences in the selectivities of cholinephosphotransferase (EC 2.7.8.2) and ethanolaminephosphotransferase (EC 2.7.8.1) for alkylacylglycerol and diacylglycerol. When the two enzymes are assayed in vitro using only endogenous diglyceride as substrate, the newly formed phosphatidylcholine contains 37% glyceryl ether, while the newly formed phosphatidylethanolamine contains 5% glyceryl ether. The ethanolaminephosphotransferase is stimulated equally well by addition of diolein and dipalmitin, but the diacylglycerols have no effect on the glyceryl ether content of phosphatidylethanolamine. In contrast, the glyceryl ether content of newly formed phosphatidylcholine decreases to 16% when the cholinephosphotransferase is exposed to diolein or dipalmitin. The ethanolaminephosphotransferase is not stimulated by addition of a 60:40 mixture of alkylacylglycerol/diacylglycerol. The cholinephosphotransferase is stimulated by the mixture to the same extent as it is by the diacylglycerols, with the glyceryl ether content of the newly formed phosphatidylcholine increasing to 52%. With the addition of alkylacylglycerol alone, the glyceryl ether content of the newly formed phosphatidylethanolamine increases to 10%, while that of the newly formed phosphatidylcholine increases almost to 60%.